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 6HHIRUH[DPSOH.LOOLQJVZRUWK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6LQFHZHPD\LGHQWLI\UXUDODUHDVDVWKRVHUHJLRQVLQZKLFKWKHSHUFHQWDJHRISHRSOHHPSOR\HGLQDJULFXOWXUHLVUHODWLYHO\KLJKWKHIRXUWKFRQWURO YDULDEOH ZH LQFOXGH LQ WKH YHFWRU [MW LV WKH VKDUH RI ZRUNHUV HPSOR\HG LQDJULFXOWXUHLQUHJLRQM DQGWLPHW*LYHQ WKH DERYHPHQWLRQHG GDWD IUDPHZRUN DQG GDWD ZH ILUVW HVWLPDWHG DFRQYHQWLRQDOZDJH FXUYH XVLQJ D VWDQGDUG2/6)( 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DSSURDFK 7KHUHVXOWVRIWKLVHVWLPDWLRQDUHVKRZQLQWKHILUVWWZRFROXPQVRI7DEOH
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WRFRPSDUHWKHIL[HGHIIHFWVPRGHOZLWKWKHILUVWGLIIHUHQFH HVWLPDWRU KDV D YDOXH RI ZKLFK LV QRW VLJQLILFDQW DW FRQYHQWLRQDOOHYHOV WKH WHVW VWDWLVWLF KDV D FKLVTXDUH GLVWULEXWLRQ ZLWK  GHJUHHV RI IUHHGRP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WKRXJKLQERWKFDVHVLWLVVWURQJHUWKDQWKHUHODWLRQVKLSEHWZHHQWKHORJZDJHDQGLWVVSDWLDOODJ7KHVHUHVXOWVVXJJHVW WKDW UHJLRQV ZLWK KLJK ORZ XQHPSOR\PHQW UDWHV RU ZDJHV DUH JHQHUDOO\ORFDWHG FORVH WR RWKHU UHJLRQV ZLWK KLJK ORZ XQHPSOR\PHQW UDWHV RU ZDJHVUHVSHFWLYHO\
)LJXUHVDQGDERXWKHUH
,QZKDWIROORZVZHWDNHDFFRXQWRIWKHSDQHOQDWXUHRIWKHGDWDDQGDOORZIRUFRQWHPSRUDQHRXV VSDWLDO FRUUHODWLRQ EXW DVVXPH DQ DEVHQFH RI GLUHFW LQWHUWHPSRUDOVSDWLDO GHSHQGHQFH 7KDW LV ZH FRQVWUXFW DQ17u17 EORFN GLDJRQDO VSDWLDOZHLJKWPDWUL[LQZKLFKWKHVXEPDWULFHVRQWKHPDLQGLDJRQDODUHHDFKHTXDOWRWKHDERYHGHILQHG1u1 URZVWDQGDUGL]HGVSDWLDOZHLJKWPDWUL[7KH/0 WHVW VWDWLVWLF IRU VSDWLDO FRUUHODWLRQ LQ WKH HUURU WHUP FRPSXWHG IURPWKHPRGHO RI FROXPQ  LQ 7DEOH  LV  WKH DYHUDJH RYHU WLPH RI WKH FURVVVHFWLRQDO/0 VWDWLVWLFVZKLFK LV VLJQLILFDQW DW WKH  SHUFHQW OHYHO EXW QRW DW WKH SHUFHQWOHYHO7KHVSDWLDOFRUUHODWLRQLQWKHHUURUFRPSRQHQWVXJJHVWVWKHSUHVHQFHRIVRPH UHODWLRQVKLS EHWZHHQ UHJLRQV WKDW LV QRW DFFRXQWHG IRU LQ WKLV PRGHO 7KHVSHFLILFDWLRQ RI WKHZDJH FXUYH LQ 7DEOH  RQO\ UHODWHV WKH ORFDOZDJH WR WKH ORFDOXQHPSOR\PHQW UDWHDQGQHJOHFWV WKH JHRJUDSKLFDO ORFDWLRQRI UHJLRQV DVZHOO DV WKHH[LVWHQFH RI VSDWLDO FRQWLJXLW\ HIIHFWV DQG VSLOORYHUV EHWZHHQ UHJLRQV ,QVWHDG ZHZRXOGH[SHFWWKHUHODWLRQVKLSEHWZHHQORFDOZDJHVDQGWKHORFDOXQHPSOR\PHQWUDWHWRGLIIHUGHSHQGLQJRQHPSOR\PHQWRSSRUWXQLWLHVLQWKHVXUURXQGLQJDUHDVDQGRQWKHUHODWLYHFRVWRIFRPPXWLQJRUPLJUDWLQJ:HFDQWDNHDFFRXQWRIWKHVSDWLDOVWUXFWXUHLQWKHZDJHFXUYHHVWLPDWLRQLQGLIIHUHQWZD\VVXPPDUL]HGLQWKHIROORZLQJPRGHO
 7KHQXPEHURIWLPHSHULRGVLV7EHFDXVHRQH\HDULVORVWE\XVLQJWKHODJJHGQDWXUDOORJDULWKPRIWKHXQHPSOR\PHQWUDWHDVDQLQVWUXPHQWLQ6/6OHDVWVTXDUHVHVWLPDWLRQ

    
  MWWMMWMWMWMW MWL MLLWMLL LWMWMWMW IGX66(66( XZXZXXX\ HGUU OOJED   ¦¦ [ 
ZKHUHZML LVWKHHOHPHQWRIWKHMWK URZDQGLWK FROXPQRIWKHDERYHPHQWLRQHGVSDWLDOZHLJKW PDWUL[ 7KH WHUP 6L XLWZML LV WKHUHIRUH D ZHLJKWHG DYHUDJH RI WKH QDWXUDOORJDULWKP RI WKH XQHPSOR\PHQW UDWH LQ QHLJKERXULQJ UHJLRQV 7KLV WHUPZKLFK ZHUHIHU WR DV VSDWLDO ODJ RI WKH XQHPSOR\PHQW UDWH FDSWXUHV WKH UHVSRQVLYHQHVV RIUHJLRQDOZDJHVWRWKHXQHPSOR\PHQWUDWHRIWKHVXUURXQGLQJUHJLRQV7KHLQWHUDFWLRQEHWZHHQWKHVSDWLDOODJRIWKHH[SODQDWRU\YDULDEOHDQGWKHORJRIWKHXQHPSOR\PHQWUDWHVKRXOGFDSWXUHWKHDGGLWLRQDOGRZQZDUGSUHVVXUHRQZDJHVWKDWZHH[SHFWWRILQGLQUHJLRQVWKDWKDYHJURZLQJXQHPSOR\PHQWDQGDUHVXUURXQGHGE\RWKHUUHJLRQVZLWKKLJKXQHPSOR\PHQWUDWH7KH VSDWLDO VSLOORYHU HIIHFW WHUP 66(MW UHIOHFWV WKH LPSDFW RI UHJLRQDODJJORPHUDWLRQDQGDFFHVVLELOLW\RQZDJHV:HFRPSXWH66(MW LQ WZRGLIIHUHQWZD\V)LUVWO\ WKHHDVLHVWZD\ WRFRPSXWH WKHDJJORPHUDWLRQ LQGH[ LV WRDGG WKH LQYHUVHRIWKHGLVWDQFHVEHWZHHQDUHJLRQDQGLWVQHLJKERXUVZHLJKWHGE\HPSOR\PHQWLQWKHVHUHJLRQV+HQFH
¦ L MLLWMW Z($ 
ZKHUH(LW UHSUHVHQWVWKHQXPEHURISHRSOHHPSOR\HGLQUHJLRQL DWWLPHW$ VHFRQGZD\ WR FDSWXUH UHJLRQDO VSLOORYHU HIIHFWV FRQVLVWV RI FRPSXWLQJ DPHDVXUH RI VSDWLDO LQWHUDFWLRQ EDVHG RQ WKH QXPEHU RI SHRSOH HPSOR\HG LQ HDFKFRQWLJXRXV UHJLRQ :H WKHQ FRPSXWH D VSDWLDO LQWHUDFWLRQ LQGLFDWRU 7LMW LQ WKHIROORZLQJZD\ MLMWLWLMW Z((7 XW\ 
:HZLOODVVXPHW  X  ZKLFKDUHFRPPRQFKRLFHVLQJUDYLW\PRGHOVRIVSDWLDOLQWHUDFWLRQ VHH HJ 6HQ DQG 6PLWK  DQG\    ZLWKRXW ORVV RI JHQHUDOLW\

)LQDOO\ ZH FRPSXWHG WKH VXP RYHU L RI 7LMW REWDLQLQJ WKH LQGH[ ZH XVHG LQ RXUUHJUHVVLRQPRGHOV
MLMWL LWL LMWMW Z((77 ¦¦   
,QERWKFDVHV$MW RU7MWRXUK\SRWKHVLVLVWKDWWKHVSDWLDOVSLOORYHUHIIHFWRQZDJHVLVSRVLWLYH,QDGGLWLRQWKHLQWHUDFWLRQEHWZHHQWKHWZRPHDVXUHVRI66(MW DQGWKHORJRIWKH XQHPSOR\PHQW UDWH LV H[SHFWHG WR KDYH D SRVLWLYH FRHIILFLHQW DV WKHXQHPSOR\PHQWHODVWLFLW\RISD\LVH[SHFWHGWREHOHVV LQ WKHPRUHDJJORPHUDWHGDQGOHVVUHPRWHUHJLRQV7KHUHVXOWVRI WKHHVWLPDWLRQRI WKHYDULRXVVSHFLILFDWLRQVRIHTXDWLRQDUHVKRZQLQ7DEOH
7DEOHDERXWKHUH
,QWKHILUVWWZRFROXPQVRI7DEOHZHDGGWKH66(MW LQGLFDWRUDVGHILQHGLQHTXDWLRQ DQG  UHVSHFWLYHO\ DQG LWV LQWHUDFWLRQ ZLWK WKH XQHPSOR\PHQW UDWH 7KH WZRPRGHOVJLYHVLPLODUUHVXOWV,QERWKFDVHVWKHOHYHOHIIHFW$MW DQG7MWLVSRVLWLYHDQGKLJKO\VLJQLILFDQW7KLVUHVXOWLPSOLHVWKDWZDJHVLQPRUHDJJORPHUDWHGDQGDFFHVVLEOHUHJLRQVDUHKLJKHUFHWHULVSDULEXV%HWZHHQWKHILUVWWZRPRGHOVRI7DEOHWKHRQHLQZKLFKWKHDJJORPHUDWLRQDFFHVVLELOLW\LQGH[LVPHDVXUHGE\7MW JLYHVWKHEHWWHUILW$VEHIRUHWKHXQHPSOR\PHQWHODVWLFLW\RISD\FDQEHFRPSXWHGWREHQHJDWLYHDW WKH PHDQ DQG WKH HODVWLFLW\ LV DJDLQ OHVV DW KLJKHU UDWHV RI XQHPSOR\PHQW ,QDGGLWLRQ WKH FRHIILFLHQW RI WKH LQWHUDFWLRQ EHWZHHQ WKH DJJORPHUDWLRQDFFHVVLELOLW\PHDVXUHDQGWKHORJDULWKPRIWKHXQHPSOR\PHQWUDWHLVVLJQLILFDQWDQGSRVLWLYH7KHZDJHFXUYH LV WKHUHIRUH OHVV HODVWLF LQ WKRVH UHJLRQV WKDW DUH ORFDWHG FORVH WRKLJKO\DJJORPHUDWHGRUKLJKO\DFFHVVLEOHDUHDV7KLVILQGLQJLVFRQVLVWHQWZLWKWKHLGHDWKDWHPSOR\HUV DUH OHVV OLNHO\ WR ORZHU ZDJHV LQ UHVSRQVH WR DQ LQFUHDVH LQ WKH ORFDOXQHPSOR\PHQW UDWH LI WKH\ IHDU WKDW WKHLU ZRUNHUV ZLOO TXLW WKHLU FXUUHQW MREV IRUVLPLODURQHVLQDQHLJKERXULQJUHJLRQ
 7KHTXHVWLRQQDWXUDOO\DULVHVZKHWKHUWKHDFFHVVLELOLW\YDULDEOH$MW DQGWKHVSDWLDOLQWHUDFWLRQYDULDEOH7MW DUH H[RJHQRXV UHJUHVVRUV (QGRJHQHLW\ WHVWV VXJJHVWHG WKDW WKH\ JHQHUDOO\ DUH )RU H[DPSOH WKHHQGRJHQHLW\ WHVW RI 7MW LQ WKH PRGHO RI 7DEOH  FROXPQ  \LHOGV D YDOXH RI  ZKLFK LV QRWVLJQLILFDQWDWWKHSHUFHQWOHYHORIFRUUHVSRQGLQJ)GLVWULEXWLRQ,QDQ\FDVHWKHFRHIILFLHQWV

7KH /0 WHVW IRU VSDWLDO FRUUHODWLRQ RI WKH UHVLGXDOV FRPSXWHG RQ WKHVH WZRPRGHOV LVVLJQLILFDQWDW WKHSHUFHQW OHYHODOWKRXJK OHVVVR WKDQ WKHYDOXHREWDLQHGIRUPRGHOVLQZKLFKQRVSDWLDOVSLOORYHUVDUHWDNHQLQWRDFFRXQW7RFDSWXUH UHVLGXDOVSDWLDO DXWRFRUUHODWLRQ ZH DGG WKH VSDWLDOO\ ZHLJKWHG XQHPSOR\PHQW UDWH DQG LWVLQWHUDFWLRQZLWKWKHORFDOXQHPSOR\PHQWUDWHWRWKHPRGHORIFROXPQ7KHUHVXOWVDUHUHSRUWHGLQFROXPQ%RWKWKHVSDWLDOO\ODJJHGXQHPSOR\PHQWUDWHDQGLWVLQWHUDFWLRQZLWKWKHORFDOXQHPSOR\PHQWUDWHDUHVWDWLVWLFDOO\VLJQLILFDQW,WFDQEHHDVLO\FDOFXODWHGWKDWWDNLQJWKH LQWHUDFWLRQ HIIHFW LQWR DFFRXQW WKH HODVWLFLW\ RI ZDJHV ZLWK UHVSHFW WR WKHXQHPSOR\PHQWUDWH LV LHQHJDWLYHEXWYHU\VPDOO ,W LV LQGHHGSODXVLEOH WKDWZDJHV UHVSRQG OHVV WRDFKDQJH LQ WKHVSDWLDOO\ ODJJHGXQHPSOR\PHQW UDWH WKDQ LQ DFKDQJHLQWKHORFDOXQHPSOR\PHQWUDWH0RUHRYHUWKHQHJDWLYHUHVSRQVHRIZDJHVWRXQHPSOR\PHQWLQVXUURXQGLQJUHJLRQVLVJUHDWHUZKHQWKHORFDOXQHPSOR\PHQWUDWHLVKLJKHUWKHFRHIILFLHQWRIWKHLQWHUDFWLRQWHUPLVQHJDWLYH7KLVLVDOVRFRQVLVWHQWZLWKWKH PRGHOV RI PRQRSVRQLVWLF ORFDO ODERXU PDUNHWV GLVFXVVHG LQ 6HFWLRQ  2QHSRVVLEOHH[SODQDWLRQRI WKHQHJDWLYH LQWHUDFWLRQ WHUP LV WKH IDFW WKDW WKH FKDQFHVDUHORZHU WKDW ZRUNHUV PLJKW ILQG DOWHUQDWLYH MREV LQ QHLJKERXULQJ UHJLRQV ZKHQXQHPSOR\PHQW LQ QHLJKERXULQJ UHJLRQV LV KLJKHU 7KLV SXWV GRZQZDUG SUHVVXUH RQZDJHVLQWKHORFDOODERXUPDUNHW7KH/0WHVWIRUUHVLGXDOVSDWLDODXWRFRUUHODWLRQRQWKHWKLUGPRGHORI7DEOHLVQRWVLJQLILFDQWDWFRQYHQWLRQDO OHYHOV7KHVSDWLDO ODJRI WKHXQHPSOR\PHQWUDWH LVWKHUHIRUHDYDULDEOHZKLFKLVDEOHWRSLFNXSWKHUHJLRQDOVSDWLDOVSLOORYHUVLQRXUGDWD)RU WKLV UHDVRQ LW LV QRW QHFHVVDU\ WR FRQVLGHU DGGLWLRQDO VSHFLILFDWLRQV WKDW LQFOXGHODJVRIWKHGHSHQGHQWYDULDEOHRUVSDWLDOODJVLQWKHHUURUWHUP$OWKRXJKQRZFRPPRQIRU FURVV VHFWLRQ GDWD VXFK VSDWLDO PRGHOV DUH QRW \HW VWDQGDUG SUDFWLFH DQG HDVLO\LPSOHPHQWHGLQFDVHRISDQHOGDWD)XUWKHUPRUHLQFRXQWULHVVXFKDV*HUPDQ\ZKHUHFROOHFWLYHZDJHDJUHHPHQWVSOD\DQLPSRUWDQWUROHWKHHFRQRPLFLQWHUSUHWDWLRQRIWKHVSDWLDOODJRIWKHXQHPSOR\PHQWUDWHLVPRUHVDWLVIDFWRU\WKDQWKDWRIDVSDWLDOODJRIZDJHV ,QDGGLWLRQWRVSDWLDOGHSHQGHQFHWZRRWKHULVVXHVWKDWDUHRILQWHUHVWDUHWKRVHRI VSDWLDO QRQVWDWLRQDULW\ DQG VSHFLILF IRUPV RI VSDWLDO KHWHURJHQHLW\:H FRQVLGHU
HVWLPDWHGE\LQVWUXPHQWLQJWKHVSDWLDOYDULDEOHVE\WKHLUODJJHGYDOXHVDUHRQO\VOLJKWO\GLIIHUHQWIURPWKHRQHVUHSRUWHGLQWKLVSDSHUDQGGRQRWLPSO\DQ\FKDQJHLQWKHUHVXOWVSUHVHQWHGKHUH

WKHVH WZR LQ WXUQ)LUVWZH WHVW IRU VSDWLDO VWDWLRQDULW\ RI DOO FRHIILFLHQWV RI LQWHUHVWXVLQJ WKH SURFHGXUHV IRU JHRJUDSKLFDOO\ ZHLJKWHG UHJUHVVLRQ *:5 VXJJHVWHG E\)RWKHULQJKDP HW DO  7KH UHVXOWV RI VXFK D WHVW FRPSXWHG IRU HDFK \HDUVHSDUDWHO\ LQ RUGHU WR H[FOXGH WKH SRWHQWLDO LPSDFW RI WHPSRUDO QRQVWDWLRQDULW\ DUHVKRZQLQ7DEOH
7DEOHDERXWKHUH
7KH QRQVWDWLRQDULW\ WHVW LV VLJQLILFDQW IRU WKH ORJ XQHPSOR\PHQW UDWH DQG LWV VTXDUHERWKLQDQGLQZKLOHWKHFRHIILFLHQWVRIWKHRWKHUH[SODQDWRU\YDULDEOHVDUHJHQHUDOO\VWDWLRQDU\RYHUVSDFH 7KHVHUHVXOWVVXSSRUWRXU LGHDWKDW WKHZDJHFXUYHUHODWLRQVKLSLVVWURQJO\ORFDWLRQGHSHQGHQW7KH FDXVH RI VSDWLDO QRQVWDWLRQDULW\ PD\ EH D VSHFLILF IRUP RI VSDWLDOKHWHURJHQHLW\ LQ WKH GDWD ,W LV OLNHO\ WKDW QRW DOO ORFDO ODERXU PDUNHWV DUH HTXDOO\VWURQJO\LQIOXHQFHGE\VXUURXQGLQJODERXUPDUNHWV:KLOHKLJKO\DFFHVVLEOHUHJLRQV±PHWURSROLWDQ DUHDV IRU H[DPSOH ± PD\ VKRZ D KLJK OHYHO RI VSLOORYHU WR WKHVXUURXQGLQJ DUHD OHVV DFFHVVLEOH UHJLRQV ± UXUDO DUHDV ± PD\ KDYH RQO\ ZHDNUHODWLRQVKLSVDQGJHQHUDWHRQO\VPDOOVSLOORYHUHIIHFWVWRFRQWLJXRXVUHJLRQV:HPD\WKHQH[SHFWWKHUHODWLRQVKLSEHWZHHQORFDOZDJHVDQGWKHORFDOXQHPSOR\PHQWUDWHWREHVWURQJHULQUXUDOWKDQLQXUEDQDUHDV,Q RUGHU WR WHVW ZKHWKHU WKH UHODWLRQVKLS EHWZHHQ ORFDO ZDJHV DQG WKH ORFDOXQHPSOR\PHQW UDWH LV VWURQJHU LQ UXUDO WKDQ LQ XUEDQ DUHDV ZH DGRSW WKH ,$%FODVVLILFDWLRQRIUHJLRQVLQPRUHDQGOHVVXUEDQLVHGRQHV6SHFLILFDOO\ZHGLYLGHRXUUHJLRQV LQ WKUHH JURXSV UHJLRQV ZLWK KLJK ZHDN DQG QR DJJORPHUDWLRQ 7KLVFODVVLILFDWLRQ LV FRPSXWHG RQ WKH EDVLV RI WKH GHQVLW\ RI WKH SRSXODWLRQ DQG RQ WKHEDVLV RI WKH FHQWUDOLW\RI WKH ORFDWLRQRI HDFK UHJLRQ DFFRUGLQJ WR WKH GHILQLWLRQ E\
 7KH HVWLPDWLRQ ZDV GRQH ZLWK WKH *:5 URXWLQH RI6WDWD  7KH VSDWLDO ZHLJKWLQJ IXQFWLRQ ZDV*DXVVLDQ DQG DOO REVHUYDWLRQZHUH LQFOXGHG LQ WKH FRPSXWDWLRQ RI WKH ZHLJKWHG UHJUHVVLRQV0RQWH&DUOR VLPXODWLRQV ZKLFK FRPSDUH WKH REVHUYHG FRHIILFLHQWV ZLWK WKH RQH REWDLQHG IURP UDQGRPO\UHDUUDQJLQJWKHGDWDLQVSDFHDQGWKHQUHSHDWLQJWKH*:5SURFHGXUHLQYROYHGUHSOLFDWLRQV6LQFHFRQVLVWHQW HVWLPDWHV ZHUH REWDLQHG ZLWK 6/6 WKH *:5V ZHUH FRPSXWHG RQ WKH VHFRQG VWDJHUHJUHVVLRQDIWHUSUHGLFWLQJWKHORJXQHPSOR\PHQWUDWH
 :LWKGLVFUHWHGLVDJJUHJDWLRQRIWKHGDWDLQWRUHJLRQVZLWKVWURQJDJJORPHUDWLRQZHDNDJJORPHUDWLRQDQGQR DJJORPHUDWLRQ WKH FRHIILFLHQWV RI WKH VSDWLDO LQWHUDFWLRQ WHUP7MW DQG LWV LQWHUDFWLRQZLWK WKHORFDOXQHPSOR\PHQWUDWHDUHDOVRVLJQLILFDQWO\GLIIHUHQWEHWZHHQWKHWKUHHW\SHVRIUHJLRQVVHH7DEOH+RZHYHUVXFKUHVXOWVDUHQRWGLUHFWO\FRPSDUDEOHZLWKWKRVHRI*:5

%HOOPDQDQG%OLHQ'HWDLOVFDQEHIRXQGLQWKH$QQH[7KHJURXSRIUHJLRQVZLWK KLJK DJJORPHUDWLRQ FRPSULVHV  RI WKH  UHJLRQV XVHG LQ WKH SUHYLRXVDQDO\VLVZKLOHWKHJURXSZLWKQRDJJORPHUDWLRQFRQVLVWVRIUHJLRQV7KHUHPDLQLQJJURXSUHJLRQVZLWKZHDNDJJORPHUDWLRQZKLFKFDQEHFRQVLGHUHGDVDK\EULGJURXSFRPSULVHVWKHUHPDLQLQJUHJLRQV,Q7DEOHZHVKRZVHSDUDWHZDJHFXUYHUHJUHVVLRQVIRUWKHWKUHHJURXSVDQGREWDLQQRWLFHDEO\GLIIHUHQWUHVXOWV ,Q WKH ILUVW WKUHHFROXPQVRI7DEOHZHHVWLPDWHWKHPRGHOZLWKRXWDQ\VSDWLDOUHJUHVVRUV±HTXLYDOHQWWRFROXPQ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